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Description 

Technical Field 

This invention relates to automatic call distributors s 
(ACDs) and, more specifically, to an arrangement for au- 
tomatically calling back customers in lieu of placing the 
customers on hold. 

Background of the Invention 

Automatic call distributors (ACDs) provide busi- 
nesses with a system for routing incoming customer 
calls to an available operator or agent. There may be 
one ACD to handle a limited region for example, concert 
ticket sales, or there may be a plurality of ACDs con- 
nected together, but separated from each other, for han- 
dling a large-volume national business, (for example, 
airline ticket sales). Such systems are known and used 
in the art and provide businesses with a greater incom- 
ing call handling capacity. 

There are times, however, when even the large dis- 
tributed ACD systems become flooded with calls so that 
incoming calls cannot be handled immediately. In these 
cases, an incoming call is normally placed "on hold" and 
queued for the next available agent. A customer may 
wait on hold for a few seconds to many minutes, listen- 
ing to silence, music or advertisements until either an 
agent is available or the customer hangs up in frustra- 
tion. During the waiting time, network resources are be- 
ing used and either the customer or the business (in the 
case of "800" service) is paying for the use of the net- 
work resources. Furthermore, if the customer discon- 
nects, the business loses income. 

A recently offered service provides an announce- 
ment of the approximate waiting time in the queue be- 
fore an agent becomes available. This service is de- 
scribed in U.S. Patent No. 4,788,715 which issued to D. 
Lee on November 29, 1988. The Lee Patent also states 
that the calling party may leave a number for later call 
back, but does not clearly specify a system for placing 
such a call back automatically. 

Therefore, a problem in the art is that when ACDs 
have no available agents, new customer calls are 
placed on hold in a queue, which results in network re- 
sources being used at the expense of the business pro- 
vider. A further problem in the art is that the customer 
spends idle time on hold and may disconnect, causing 
lost revenue to the business. 

EP-A-0426361 describes a method of processing a 
telephone call in a call processing system comprising 
the steps of receiving an incoming call when no resource 
is available to process the call and interrogating the call- 
er to determine if the caller desires to wait for a call 
processing resource to become available or to call back 
at some time in the future. If the caller desires to be 
called back, the method includes a step of placing the 
call within a second queue associated with a call 
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processing controller after queuing the caller for the tel- 
ephone number. The number to be called for the call 
back may be determined from the automatic number 
identification (AN I), or DTMF tones, or a text-to-speech 
unit. 

IBM Technical Disclosure Bulletin, vol. 28, no. 11, 
April 1 986, pages 4897-4901 , describes a computerized 
call return feature. This call return feature offers the op- 
tion of instead of placing a caller on hold, giving a caller 
an option to be called back by keying in the number to 
be called. This call return feature includes calculating 
and announcing the expected queuing delays and using 
them as a threshold for creating a return call. 

Summary of the Invention 

A method according to the invention is set out in 
claim 1. 

A method for completing a call from a calling party 
from an integrated services digital network (ISDN) tele- 
phone station set to one of a plurality of agents served 
by an ACD system is disclosed. 

The method comprises connecting a call from an 
ISDN telephone to the ACD system wherein the ACD 
system will receive a telephone number. The ACD sys- 
tem then determines whether any of the plurality of 
agents is available and, upon determining that no agent 
is available, the ACD determines an expected delay 
time before an agent may become available. The ACD 
then sends a disconnect message to the ISDN tele- 
phone, via disconnect message and includes the delay 
time. Advantageously, the ISDN telephone displays the 
expected delay time and prompts the caller for accept- 
ance of being queued. The ISDN telephone sends a 
confirmation message back to the ACD, including an in- 
dication of whether to queue the received telephone 
number for said call back or not. If the indication is pos- 
itive, the telephone number is queued and the call is dis- 
connected. When an agent becomes available, the ACD 
places a call to said caller using the received telephone 
number, and connects the caller to the available agent. 

Brief Description of the Drawing 

A more complete understanding of the invention 
may be obtained from a consideration of the following 
description, in conjunction with the drawings in which 

FIG. 1 is a block diagram illustrating the principles 
of this invention in the context of a telephone com- 
munication network; 

FIGS. 2 through B comprise flowcharts for an auto- 
matic customer call back for automatic call distrib- 
utors describing the program control of the pre- 
ferred embodiment of the invention for use in the 
telephone network of FIG. 1; and 
FIGS. 9 through 10 are diagrams of the message 
sequences according to the exemplary method of 
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this invention for use in the telephone network of 
FIG. 1. 

Detailed Description 

FIG. 1 shows a simplified block diagram of a tele- 
communication system 100, wherein the exemplary 
method of this invention may be practiced. In this exam- 
ple, a first local telephone switching system 110 is con- 
nected to a plurality of telephone station sets, such as 
telephone station set 115 and ISDN station set 117. Lo- 
cal switching system 110 may be, for example, a distrib- 
uted control, ISDN switching system such as the system 
disclosed in U. S. Patent 4,592,048, issued to M. W. 
Beckner, et al., on May 27, 1986. Alternatively, switch 
1 1 0 may be a distributed control, analog or digital switch , 
such as a 5ESS® switch as described in the November, 
1981, Bell Laboratories Record, page 258, and the De- 
cember, 1 981 , Bell Laboratories Record, page 290, and 
manufactured by AT&T. Exchange 110 is connectable 
to analog touch-tone telephones such as telephone 115, 
and to ISDN telephones, such as 117. Exchange 110 is 
connected to telephone network 1 20, via trunks, as is 
well known in the art. 

Telecommunications switching network 120 may 
comprise any combination of local and long distance 
switches, as known in the art. Also connected to tele- 
communications switching network 120 is local switch- 
ing system 130. Local switching system 130 may also 
be an ISDN on 5 ESS® switch, as described above in 
connection with local switching system 110, or may be 
any other type of local switch, such as a 1 AE SS™ switch 
or a crossbar switch. A plurality of telephone station sets 
such as touch-tone station set 1 35 and rotary dial tele- 
phone 1 37 are connected to local switching system 1 30, 
as is well known in the art. 

Also connected to network 1 20 is automatic call dis- 
tribution system (ACD 140). ACD 140 serves a plurality 
of agent stations 1 50, 1 60, 1 70 and 1 80. ACDs are well 
known in the art and are described in U, S. Patent No. 
4,048,452 to Oehring, et al. ACD 140 includes proces- 
sor 142 to control the functionality of ACD 140. Proces- 
sor 142 operates under the control of program 144. 
Processor 142 also controls dual-tone, multifrequency 
(DTMF) decoder 146 and speech recognition system 
148, as will be described below. 

In the prior art. when a call is received by ACD 1 40, 
the call is connected to any available agent station 
150-180. If all agent stations 150-1 80 are busy, then the 
call is placed on hold and the call is subsequently routed 
to the next available agent. In some systems, an aver- 
age delay time is calculated, as described in D. Lee, U. 
S. Patent No. 4,788,715. This delay may be communi- 
cated to the customer. The customer must then decide 
to hang up or wait. Since most ACDs are called using 
■In-WATS" or 800 numbers, the business using the ACD 
pays for a call connected to the ACD, whether the call 
is ultimately answered or not. Thus the business using 



the ACD must pay for the network resources for the en- 
tire time the call is in the queue and must pay for calls 
that disconnect while queued. 

This problem is solved by the current invention in a 

s first embodiment wherein, when the delay is above a 
certain threshold, the calling number is automatically re- 
corded and the calling party is called back when an 
agent is available. For example, a calling party desires 
to book tickets to a concert and thus dials the telephone 

10 number of ACD 140 from ISDN telephone station set 
117. 

A call is established from telephone station set 117 
through local switching system 110 and network 120 to 
ACD 140. If no agent is available, ACD 140 computes 

75 the average delay time. If the average delay time is 
above a certain threshold, a determination is made if the 
calling line ID (CLI) is available from the network. In an 
ISDN network, CLI is available. The calling party is 
prompted (via a message displayed at the ISDN termi- 

20 nal) for whether or not he or she accepts being put in a 
queue and called back when an agent is available. If the 
user of telephone station set 117 accepts, an entry is 
made in queue 190 containing the CLI, and the call is 
disconnected When an agent station becomes availa- 

2S ble, a queue entry containing a phone number is re- 
moved from queue 1 90 on a first-in, first-out (FiFo) ba- 
sis, a call is placed using that phone number and the 
agent station is connected to the call. Thus, network re- 
sources are economically utilized and ACD 1 40 is more 

30 cost effective to the business using ACD 140. 

In accordance with another example there are situ- 
ations when a local switching system may not provide 
CLI to ACD 140. For example, if local switching system 
130 is a crossbar system, CLI will not be provided to 

35 network 1 20. In these instances, after the call is estab- 
lished from touch-tone telephone 135 through local 
switching system 130 and network 122 ACD 140, ACD 
140 prompts the user of telephone station 135 to enter 
his or her telephone number. ACD 140 then prompts the 

40 user of telephone station set 135 whether he or she 
wishes to be queued tor automatic call back. ACD 140 
then determines acceptance and takes action as above. 

In a further example, if local switching system 130 
does not provide CLI to ACD 140 and the calling party 

45 is calling from a dial pulse phone for example, telephone 
station set 137 then ACD 140 prompts the user through 
a recorded or synthesized message to speak the num- 
bers of the telephone number of telephone 137. ACD 
140 attaches a speech recognition system to the line 

50 and records the telephone number as it is spoken. ACD 
140 then prompts the user of telephone station set 137 
to verbally indicate acceptance. ACD 140 uses the 
speech recognition system to determine acceptance 
and takes action as above. 

ss Turning now to FIG. 2, a flow chart describing the 
functionality of the method according to the preferred 
embodiment at the automatic call distribution system 
140 (FIG. 1) is described. In box 200, ACD 140 proc- 
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esses an incoming call as is known in the art. As pan" of 
normal processing, in decision diamond 202, a decision 
is made whether an agent is available. If an agent is 
available, then processing proceeds to box 204 where 
the incoming call is connected to the available agent, 
and processing ends in box 206. 

If, in decision diamond 202, an agent is not availa- 
ble, then processing continues to box 208. In box 208, 
the average delay time (delay) is calculated. The delay 
is calculated based on the number of agents, the aver- 
age number of phone calls, and the average waiting 
time. After calculating the delay time in box 208, then in 
decision diamond 210, the delay is compared to a pre- 
determined threshold value. The threshold value is the 
average delay time beyond which the customer proba- 
bly would not wait on a queue. This time may be empir- 
ically determined and adjusted for the individual appli- 
cation. If, in decision diamond 210, the delay is not 
above the threshold, then in box 212 the call is queued. 
After being in the queue for a certain amount of time, 
the call will be connected to an available agent in box 
214 and processing ends in box 216. 

If the delay is above the predetermined threshold in 
decision diamond 210, then a determination is made in 
decision diamond 218 if the calling line ID (CLi) is avail- 
able. If CLI is available in decision diamond 218, 
processing proceeds to connector A, FIG. 3. If CLI is not 
available in decision diamond 218, then processing pro- 
ceeds to connector B, FIG.4. 

Turning now to FIG. 3, a continuation of the flow 
chart describing the functionality of th e exemplary meth- 
od is shown. Continuing from connector A, a determina- 
tion is made in decision diamond 220 whether the calling 
party is calling from an ISDN telephone station set. As 
reflected in the CCS message delivered to ACD 140. If 
the calling telephone is an ISDN telephone station set, 
then processing proceeds to box 228 where a release 
message (as known in hit art) is sent through the net- 
work to the local switching system and delivered to the 
ISDN telephone station set, including the delay time as 
a parameter. Processing proceeds to oval 230 where 
the ACD waits for the release complete message which 
includes an acceptance indication (Al) reflecting wheth- 
er the customer accepts being queued for call back. The 
call remains in the wait state of oval 230 until one of the 
events described in FIG. 7. 

If in decision diamond 220 the calling party is not 
using an ISDN telephone station set, a determination is 
made in decision diamond 222 whether the network 
connection has end-to-end ISUP. If the network connec- 
tion is not end-to-end ISUP then processing continues 
to connector B (FIG. 4). If there is end-to-end ISUP, then 
in box 224 an information request-information (INR-INF) 
procedure, as is known in the art, is initiated. In this pro- 
cedure, the local switching system for the calling party 
is queried for the phone number of the calling party. 
Processing then continues to decision diamond 226 to 
determine whether the ACD now has the telephone 



number of the calling party. If the ACD does not have 
the telephone number of the calling party, then process- 
ing continues to connector B, FIG. 4. If the ACD does 
have the telephone number of the calling party then 
6 processing continues to connector D, FIG. 5. 

Turning now to FIG. 4, control of the ACD is shown 
when the calling line number is not delivered to the ACD 
by the network. In box 232, the user is prompted with 
an announcement to determine whether the user has a 
touch-tone telephone. In decision diamond 234, a de- 
termination is made if the user has a touch-tone tele- 
phone. If the user does not have a touch -tone telephone, 
control passes to box 236 where a voice recognition sys- 
tem is attached to the incoming line. If the user does 
have the touch-tone telephone, then a dual tone, multi- 
frequency (DTMF decoder is attached to the line in box 
238. Control passes to box 240, where the user is 
prompted for his or her phone number and the calling 
line number is received either as a string of DTMF sig- 
nals or, alternatively as spoken numbers, as is known 
in the art. Translation takes place in either the DTMF 
decoder or the voice recognition system, and the calling 
line number is stored in a queue. Control then passes 
to box 242 where the delay is provided to the user by 
way of a synthesized speech announcement. Control 
then passes through connector D, FIG. 5. 

Turning now to FIG. 5, control of ACD 1 40 is shown 
for acceptance of auto call back and connection of the 
call. In box 243, the user is prompted for acceptance. A 
synthesized speech prompt asks the user to key in the 
number or alternatively speak a confirmation that the us- 
er wishes to be called back. In decision diamond 244 a 
determination is again made if the user has a touch-tone 
telephone. If the user does not have a touch-tone tele- 
phone, then control passes to 246, and a voice recog- 
nition system is attached to the line. If the user has a 
touch-tone telephone, a DTMF decoder is attached to 
the line in box 247. Control passes to decision diamond 
248 where a determination is made if the user accepts 
being queued for call back. If the user does not accept 
being queued for call back, control passes to box 250, 
where the call is terminated, as is known in the art, and 
the call ends in box 252. 

If the user accepts being queued, then control pass- 
es to box 254 where an auto call back ticket is created 
and placed in queue 1 90. In box 256 the call is discon- 
nected. In oval 800, the ticket is in the state of waiting 
in the queue. This state continues until one of two events 
occurs, as will be described below in connection with 
FIG. 8. 

Turning now to FIG. 6, control at the originating local 
switching system is shown in connection with an ISDN 
telephone station set. Control passes to box 262 where 
the release message is processed at the local switching 
system. The delay time is passed to the local switching 
system from the ACD as a parameter to the release 
message. In box 268, a delay time message is sent to 
the display of the ISDN telephone station set along with 
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a prompt for acceptance of being queued for call back. 
The user of the ISDN set presses a preselected button 
on the ISDN telephone station set, or dials a prespeci- 
fied digit, indicating acceptance or not. If the user indi- 
cates non-acceptance, as determined in decision dia- 
mond 270, then control passes to box 272 where the 
release complete message is formatted and the accept- 
ance indicator (Al) is set to zero, indicating non-accept- 
ance. If in decision diamond 270 the user indicated ac- 
ceptance, then in box 274 the release complete mes- 
sage is sent back to the ACD node for the local switching 
system with the acceptance Al indicator set to one. The 
call is then terminated in a normal fashion at the origi- 
nating node in box 276, and ends at box 27B. 

FIG. 7 shows the flow of control at the ACD node 
upon receipt or time out of the release complete mes- 
sage. In oval 700 the ACD node is in a state waiting for 
the release complete message. There are two possible 
events which change state. In box 702, the ACD node 
timed out waiting for the release complete message. In 
the case of a time out, the call is terminated without cre- 
ating a queue ticket for automatic call back in box 704, 
and the call ends in box 705. 

Receipt of the release complete message causes a 
transfer from the wait state 700. In box 706, a release 
complete message is received, and processing contin- 
ues to decision diamond 708 where the Al field in the 
release complete message is checked for acceptance. 
If the Al field indicates acceptance, then a ticket is cre- 
ated in box 710 and the call is placed in a queue for an 
available agent. Control continues to box 712 where 
normal call termination processing is performed, as is 
known in the art. Control then passes to oval 800 where 
the call transitions into the state of waiting for an an 
available agent. 

Turning now to FIG. 8, processing continues from 
the wait for an available agent state 800. There are two 
transitions from the state of waiting for an available 
agent. First is a time out, as in box 802. If a call in the 
queue has been in the queue for longer than a prede- 
termined time, then the queue entry is cleared in box 
804 and that call ends in box 806. 

When an agent becomes available, processing con- 
tinues to decision diamond 810, where the status of the 
user line is determined, as is known in the art. If a user 
line is idle, control passes to box 812 where a call is 
placed to the number previously queued and the call is 
presented to the agents simultaneously. In decision dia- 
mond 814, a determination is made if the call is an- 
swered by waiting for answer supervision to return from 
the far end local switching system. If answer supervision 
is received, processing continues to box 816 where the 
call is connected normally and ultimately the call is end- 
ed at box 817. 

Alternatively, ACD 140 may not wait until an agent 
becomes available before calling back the caller. In this 
manner, further agent time savings may be realized, by 
not forcing an agent to be available while the caller is 



being alerted (rung). The caller is called back at a sub- 
sequent time when the ACD may be less heavily loaded. 
According to one implementation, the delay time calcu- 
lated previously is used to approximate the delay time 
5 before the caller is called back, optionally subject to a 
minimum delay interval. Once the appropriate interval 
of time has lapsed for a particular entry in the queue, a 
call is placed to the calling party. If the calling party an- 
swers (i.e., answer supervision is received from the 
line), a determination is made if an agent is available. If 
an agent is available, the call is immediately connected 
to the available agent. If an agent is not available, the 
call may be queued briefly, an announcement may ad- 
vantageously be played to the calling party stating that 
an agent will be available shortly, and then the call con- 
nected to the next available agent. A system similar to 
this for use in the operator services area is fully dis- 
closed in U. S. Patent 4,899,375, which issued to T M. 
Bauer, et al. on February 6, 1 990 and assigned to the 
assignee of the present invention. 

Returning now to FIG. 8, if in decision diamond 814 
the call is not answered or alternatively if in decision dia- 
mond 810 the line was determined not to be idle, control 
passes to decision diamond 818 where a determination 
is made if this were the second attempt to connect to 
this particular telephone number. If it were not the sec- 
ond attempt, to then control passes to box 820 where 
the ticket is requeued and control then passes to the 
waiting for an available agent state 800. If in decision 
diamond 818 a determination is made that it was the 
second try, then control passes to box 822 where the 
ticket is cleared from the queue and in box 824 the call 
is ended. 

Turning now to FIG. 9, the message flow for an end- 
to-end digital network is shown. First the I SDN customer 
premise equipment (CPE) sends a setup message to 
the originating local switching system (OEX). The orig- 
inating local switching system sends an I AM message 
through the transit network and the transit network for- 
wards the I AM message to the ACD node. The ACD 
node, after determining that no agents are available and 
after calculating the delay time, sends a release mes- 
sage with the delay time as a parameter through the 
transit network, which forwards the release message 
and the delay time to the originating local switching sys- 
tem. The originating local switching system sends a dis- 
connect message to the ISDN customer premise equip- 
ment with the delay time in the message. The ISDN cus- 
tomer premise equipment sends a disconnect message 
back to the originating local switching system with an 
acceptance indicator (either yes or no). The originating 
local switching system sends a release complete mes- 
sage back through the transit network with the accept- 
ance indicator as a parameter, which forwards the re- 
tease complete message to the ACD node. 

FIG. 10 shows an ISDN case when CLI has not 
been delivered to the destination ACD exchange. The 
ISDN customer premise equipment sends a setup mes- 
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sage to the originating local switching system which 
then forwards an I AM message through the transit net- 
work to the ACD node. The ACD node then sends an 
information request (INR) message back through the 
transit network which then forwards the information re- 
quest message to the originating local switching system. 
The originating local switching system formats and 
sends an information message (INF) including the tele- 
phone number of the ISDN customer through the transit 
network to the ACD node. The ACD node then sends a 
release message with the delay time through the transit 
network to the originating local switching system. The 
originating local switching system sends the disconnect 
message with the delay time to the ISDN customer 
premise equipment. The ISDN customer premise equip- 
ment then sends a disconnect confirmation message 
with the acceptance indicator (Al) to the originating local 
switching system. The originating local switching sys- 
tem then formats and sends a release complete mes- 
sage with the acceptance indicator (Al) as a parameter 
through the transit network to the ACD node. 



Claims 

1 . A method for completing a call from a calling party 
at a telephone (117) to one of a plurality of agents 
(150-180) at an automatic call distribution system 
(1 40) through a network (1 20), said telephone being 
connected to a local switching system (110) in said 
network, said telephone having a telephone 
number, said method comprising: 

sending a call set up message from said tele- 
phone through said network to said automatic 
call distribution system; 
receiving said telephone number in said auto- 
matic call distribution system; 
determining whether any of said plurality of 
agents is available (202); 
upon determining that no agent is available, de- 
termining an expected delay time before an 
agent may become available (208); 
sending a message to said telephone including 
said delay time (228); 

said calling party sending a message through 
said telephone back to said automatic call dis- 
tribution system, including an indication of 
whether to queue said received telephone 
number for subsequent callback 
(270,272,274); 

if said indication is positive, queuing said re- 
ceived telephone number of said telephone; 
and 

when an agent becomes available, said auto- 
matic call distribution system determining 
whether said telephone is idle by sending a 
message to said terminating switch (808), and, 
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responsive to determining that said telephone 
is idle, placing a call to said caller using said 
received telephone number and connecting 
said caller to said available agent 
s (812,814,816) 

CHARACTERISED IN THAT 

said telephone is an ISDN telephone station set 

10 (117) and said network is a digital network; 
said message to said telephone including said 
delay time (228) is a release message with said 
delay time as a parameter; and 

said message including an indication of wheth- 
75 er to queue said received telephone number is 

a release complete message including said in- 
dication (272,274). 

2. A method according to claim 1 wherein said ISDN 
20 telephone is connected to a local switching system 

(110) and said step of receiving said telephone 
number comprises said automatic call distribution 
system requesting said number from said local 
switching system and said local switching system 
25 delivering said number. 

3. A method according to claim 1 wherein said release 
message is sent if said determined delay time ex- 
ceeds a predetermined threshold (210) 

30 

Patentanspruche 

1 . Verfahren zur Herstellung einer Verbindung von ei- 
35 nem Anrufer an einem Fernsprecher (117) zu einer 
Mehrzahl von Vertretern (150-180) in einem auto- 
matischen Anrufverteilsystem (1 40) durch ein Netz 
(120) hindurch, wobei der besagte Fernsprecher 
mit einer Ortsvermittlungsanlage (110) in dem be- 
40 sagten Netz verbunden ist, wobei der besagte Fern- 
sprecher eine Rufnummer auf weist, mit den folgen- 
den Schritten: 

Senden einer Verbindungsaufbaunachricht 
45 aus dem besagten Fernsprecher du rch das be- 

sagte Netz hindurch zu dem besagten automa- 
tischen Anrufverteilsystem; 
Empfangen der besagten Rufnummer in dem 
besagten automatischen Anrufverteilsystem; 
so Bestimmen, ob einer der besagten Mehrzahl 

von Vertretern verfugbar ist (202); 
bei Bestimmung, da3 kein Vertreter verfugbar 
ist, Bestimmen einer erwarteten Zeitverzoge- 
rung, bevor ein Vertreter moglicherweise ver- 
55 fugbar wird (208); 

Senden einer Nachricht zu dem besagten Fern- 
sprecher, die die besagte Verzogerungszeit 
enthalt (228); 



6 



11 EP 0 539 105 B1 12 



Zurucksenden, durch den besagten Anrufer, ei- 
ner Nachricht durch den besagten Fernspre- 
cher hindurch zu dem besagten automat ischen 
Anrufverteilsystem, die eine Anzeige enthalt, 
ob die besagte empfangene Rufnummer in ei- s 
ne Warteschlange fOr spateren Ruckruf einzu- 
reihen ist (270. 272, 274); 
wenn die besagte Anzeige positiv ist, Einreihen 
der besagten empfangenen Rufnummer des 
besagten Fernsprechers in eine Warteschlan- to 
ge; und 

wenn ein Vertreter verfGgbar wird, Bestimmen, 
durch das besagte automatische Anrufverteil- 
system, ob der besagte Femsprecher bele- 
gungsbereit ist, indem eine Nachricht zu der is 
besagten Endvermittlung gesendet wird (808), 
und als Reaktion aut das Bestimmen, daB der 
besagte Femsprecher be legungsbereit ist, Ein- 
leiten eines Anruts zu dem besagten Anrufer 
unter Verwendung der besagten empfangenen so 
Rufnummer und Verbinden des besagten An- 
rufers mit dem besagten verfugbaren Vertreter 
(812, 814, 816) 

dadurch gekennzeichnet, daB 25 

der besagte Femsprecher ein ISDN-Sprech- 
stellenapparat (117) ist und das besagte Netz 
ein digitales Netz ist; 

die besagte Nachricht zu dem besagten Fern- 30 
sprecher, die die besagte Verzogerungszeit 
(228) enthalt, eine Freigabenachricht mit der 
besagten Verzogerungszeit als ein Parameter 
ist; und 

die besagte Nachricht, die eine Anzeige ent- 35 
halt, ob die besagte empfangene Rufnummer 
in eine Warteschlange einzureihen ist, eine 
Freigabeherstellungsnachricht ist, die die be- 
sagte Anzeige (272, 274) enthalt. 

40 

2. Verfahren nach Anspruch 1, wobei der besagte 
I SDN -Femsprecher mit ein erOrtsvermittlu ngsanla- 
ge (110) verbunden ist und der besagte Schritt des 
Empfangens der besagten Rufnummer umfaBt, 
daB das besagte automatische Anrufverteilsystem 45 
die besagte Nummer von derOrtsvermittlungsanla- 

ge anfordert und die besagte Ortsvermittlungsanla- 
ge die besagte Nummer liefert. 

3. Verfahren nach Anspruch 1, wobei die besagte so 
Freigabenachricht gesendet wird, wenn die besag- 
te bestimmte Verzogerungszeit einen vorbestimm- 

ten Schwellenwert uberschreitet (210). 

55 

Revendlcatlona 

1. M6thode pour connecter un appel provenant d'un 



demandeur au niveau d'un telephone (117) a I'un 
d'une pluralite de representants (150-180) au ni- 
veau d'un systeme de distribution d'appels automa- 
tique (140) a travers un reseau (120), ledit telepho- 
ne etant connecte a un systeme de commutation 
local (110) dans ledit reseau, ledit telephone ayant 
un numero de telephone, ladite methode 
comprenant : 

renvoi d'un message d'etablissement d'appel 
depuis ledit telephone a travers ledit reseau 
jusqu'audit systeme de distribution d'appels 
automatique ; 

la reception dudit numero de telephone dans 
ledit systeme de distribution d'appels 
automatique ; 

la determination si I'un quelconque de ladite 
pluralite de representants est disponibie (202) 
ou non ; 

a la determination qu'aucun representant n'est 
disponibie, la determination d'un delai prevu 
avant qu'un representant ne devienne disponi- 
bie (208) ; 

renvoi d'un message audit telephone compor- 
tant ledit delai (228) ; 

renvoi par ledit demandeur d'un message par 
ledit telephone de retour vers ledit systeme de 
distribution d'appels automatique, comportant 
une indication s'il convient de mettre ou non en 
file d'attente ledit numero de telephone recu 
pour un rappel ulterieur (270, 272, 274) ; 
si ladite indication est positive, la mise en file 
d'attente dudit numero de telephone recu dudit 
telephone ; et 

quand un representant devient disponibie, la 
determination par ledit systeme de distribution 
d'appels automatique si ledit telephone est 
inactif ou non en envoyant un message audit 
commutateur de terminaison (808) et, en r6- 
ponse a la determination que ledit telephone 
est inactif, I'appel dudit demandeur en utilisant 
ledit numero de telephone recu et la connexion 
dudit demandeur audit representant disponibie 
(812, 814,816) 

CARACTERISEE EN CE QUE 

ledit telephone est un postetelephonique RNIS 
(117) et ledit reseau est un r6seau numdrique ; 
ledit message allant audit telephone compor- 
tant ledit delai (228) est un message de libera- 
tion avec ledit delai comme parametre ; et 
ledit message comportant une indication s'il 
convient de mettre ou non en file d'attente ledit 
numero de telephone recu est un message de 
liberation terminee comportant ladite indication 
(272, 274). 
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2. Methods selon la revend teat ion 1 , dans laquetle le- 
dit telephone RNIS est connecte a un systems de 
commutation local (110) et ladite etapede reception 
dudit numero de telephone comprend la demande 
par ledit systeme de distribution d'appels automata s 
que dudit numero provenant dudit systeme de com- 
mutation local et la livraison par ledit systeme de 
commutation local dudit numero. 

3. Methods selon la revendication 1 , dans laquelle le- to 
dit message de liberation est envoye si ledit delai 
determine depasse un seuil predetermine (210). 



75 



20 



25 



30 



35 



40 



45 



SO 



55 



EP 0 539 105 B1 




160 



170 



| PROCESSOR^ 



PROG 



DTMF 
DECODER 



SPEECH 
RECOGNITION 
SYSTEM 



queue r m 



PHONE No. 



PHONE No. 



AUTOMATIC 

CALL 
DISTRIBUTION 
(ACD) 



9 



EP 0 539 105 B1 



FIG. 2 

AUTOMATIC 

CALL 
DISTRIBUTION 

r 200 

PROCESS 



INCOMING CALL 




(FIG. 3) (FIG. 4) 



10 



EP 0 539 105 B1 



FIG. 3 




220 

ISDN 
SUBSCRIBER 
? 



,r228 



SEND 
RELEASE MESSAGE, 
DELAY PARAMETER 



•230 



Q 



WAIT FOR 
RELEASE COMPLETE 
ACC EPT INDICAT ION 

(FIG. 6) 




YES r2 2A 



INITIATE 
INR-INF 
PROCEDURE 




(FIC. 4) 



ii 



EP 0 539 105 B1 



FIG, 4 



232 



PROMPT USER 
WITH ANNOUNCEMENT 
TT MSG 



■234 
USER \ N0 

HAS TOUCH ^ 
TONE 
3* 



YES 



•238 



ATTACH 
DTMF DECODER 



•240 



STORE CLN 



-242 



PROVIDE 
DELAY TO USER 



(FIG. 5) 



-236 



ATTACH 
VOICE RECOGNITION 



12 



EP 0 539 105 B1 



FIG. 5 



243 



PROMPT USER 
FOR ACCEPTANCE 




£247 



ATTACH 
DTMF DECODER 




CREATE 
AUTO CALLBACK TICKET 



-256 



DISCONNECT CALL 



I ^80 0 

(WAIT FOR \ 
AN AVAILABLE ] 
AGENT J 

(FIG. 8) 



r 246 



ATTACH 
VOICE RECOGNITION 



250 



TERMINATE CALL 



" I ^52 



13 



EP 0 539 105 B1 



FIG, 6 

ORIGINATING 
EXCHANGE 

© 

1 '262 
PROCESS 
RELEASE MESSAGE 

* '268 



SEND DELAY MESSAGE 
TO DISPLAY 




SEND REL COMP WITH 
AI ACCEPT = 1 



a 276 

TERMINATE CALL 



14 



EP 0 539 105 B1 



FIG. 7 



I 



TIMEOUT 

ZEI 



ACD NODE 



WOO 



fWAIT FOR N 
yREL COMPy 



•702 



-704 



NORMAL TERMINATION 



c 



I 



W05 
END) 




* '712 
NORMAL TERMINATION 

/ WAIT FOR \ 
[ AN AVAILABLE ) 
V AGENT y 



15 



EP 0 539 105 B1 



FIG. 8 



(WAIT FOR \ 
AN AVAILABLE ) 
AGENT y 



AGENT 
AVAILABLE 



-802 



TIME OUT 



-804 



PURGE TICKET 



\ ,8 06 

Q5D 



-820 



REQUEUE TICKET 



-808 



DETERMINE 
STATUS OF USER 




YES 




,822 



PURGE TICKET 



\ ^8 24 



•812 



INITIATE CALL TO USER 
AND PRESENT CALL TO 
AGENT SIMULTANEOUSLY 




,816 



NORMAL PROCESSING 



~~Lc817 



16 



EP 0 539 105 B1 



FIG. 9 

CCS CASE 
ANI AVAILABLE 



ISDN 



OEX 



TRANSIT 
(NETWORK) 



ACO 



I SETUP 


IAM r 


IAM 


DISCONNECT 


RELf DELAY) 


REL(DELAY) 


MSG WITH DELAY 

DISCONNECT 
MSG WITH Al _ 


REL COMP(AI) _ 


REL COMP(AI) T 









FIG. 10 

ISDN CASE 
ANI NOT AVAILABLE 



ISDN 
(CPE) 



OEX 



TRANSIT 
(NETWORK) 



ACD 



SETUP . 


IAM _ 


IAM r 




INR 


INR 


INF .„ 


INF 


RELfDELAY) 


REtfDELAY) 


DISCONNECT 
DISCONNECT r 


REL COMP(AI) r 


REL COMP(AI) 









17 



